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(57) Abstract: An improvement in 
volumetric energy density and weight 
energy density in a battery the negative 
electrode capacity of which is expressed 
by the sum of the capacity component 
by the occlusion and separation of a light 
metal and the capacity component by the 
precipitation and dissolution of the light 
metal. The prevention of the progress of a 
short circuit and damage inside the battery 
near the outermost periphery or innermost 
periphery of the wound electrode of 
the battery when a pressing force is 
applied from outside. The surface of the 
outermost periphery of a wound electrode 
(20) is coated with a positive electrode 
collector (21a). This positive electrode 
collector (21a) keeps at least a round of 
the outermost periphery of the wound 
electrode (20) exposed by the omission 
of the positive electrode mixture layer 
(positive electrode active substance) of the 
outer periphery surface. When the surface 
of the outer most periphery of the wound 
electrode (20) is coated with a negative 
electrode collector (22a), the negative 
electrode layer (negative electrode active 
substance) is omitted over the part of at 
least round of the outermost periphery of 
the wound electrode (20). 
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3g4©«, ***©»iBic«*«i©4!iia**#©*^«a5^©«|jt§^i y >fcH 
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115 A®fcJ;tfSg5B0«, *^M©^^fc^§$6(Cffi©#0||@#:©grt 
J§ 6 Htt. *mm<DMWUzmz £ 6 £ffi©#@«ff#©ft*m£©;ffi££K 
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mi 9Htt> *««l-5lCJ;**II«il***«tTwbfcHT**. 
m2 0B». «^J6~1 OfcA**l!MS**lliSl'f 

m2 lift. H#«**«*©*H**#® /tyx "" 3/a >**kfcHT?**. 
m2 3B«> *^B^©$e»cfi&©^iHi€W©^rtJi^®^*^ b:feEIT 

|24g»< #5891© 3 &{£{&©:iE@©lltg#tJ&£^bfc0-C&5. 

m2 50«, *jfeit©s6t«6©*ia«a#0Si'i««»©*®** u * :H1? 
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ft*M#WSftTH«. lififl i©rt*fcia, Mm*2 0««trJ:9 

ftft^Mtftl 5**xmm*Vtm* (Positive Temperature Coefficient ; P 
TC**) 16 tat, ^yM7Hl/T*l»6n*CtKi:D»D#(J 
SttT&D, t»ftHfl)|)M|tt«B Sftmi SilHIt Hfc 
ttHiHioWfeiDWShxw. ft£*tt«l6tt. ft*tttt*?l 

Tliil4tt@tl# 2 0 tOM»||«wut*j:5t3koTW*. ft 
fc«k*A»&»ft*Kjk«*©T*D, N^tf, **>»/ty ******* 

MU - H 2 5 1 5 MUSKS £ tte j; D«*Hi 4 £«ftttfc 

««**IT*0, ftffiU- K 2 6 1 1 fc»*3*lfMt»M**nT» 

ft 2 ®«Sg 1 HfcSRLfc#Bm«* 2 0 0-«*«*LT«-rfe©T**. IE 
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> (Mn) ,«(Fe), 7*5=** <A 1 ) . «t?W (V) *W 
y (Ti) 0^^<tMf«t^ xti, m»©**«*«CJ:^ 

ftvm^y^x^y^y^^Co****** 1 ** 6 * 1 ' ^©5^©iffl*fe«2 
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2 2 b*A*ft«*2 aaOWfet^ftTWWKB, 
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(0 0 2) JBOlBMIRttO. 3 4 0 nm**T!*S:t« J »* 
U<, 0. 3 3 5 nmH±0. 3 3 7 rimaT©*HftT?*tltf *D«F*bVs. 

15 9MU 03*.tf> Mfc*CT«* (Nj ) fti!OW4mWfe*^8 0 
O-C-7 0 O^TJRftU «»1'C~1 0 0TJ©MT?9 0 OC-15 0 OtS 

Tr#abTc©»K*o»iB-3 ottPB««»b«jft-r*t*K. 2 0 0 o-c 
#&nst>©> *«s^K£i*sns*>©, tfyttflse^WK* *uh=* 
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(c) t©R^»|tH/C*tW^tfO. 6-0. 8T»*5«lt:y^K: 

(o) (*»*>*>*•***) s*m**«wct 

15 %T£3o 

T?»n««kt)»*bV» (#W3-2 5 2 0 5 3^f#I) . «*©£#*« 

«ufteft»*T!*»«rt-aiiticj:D#6n«^-;w*»- *fc«7X7r>n*& 
m. .«*, «^m*sv^«dn6>©sm&t < ©*^tsffltfy^ 

m&m®tt3.z>ft®tt®teznt>\z®fezn?. *s*M9&£c£ 
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3SEU Ucmt&M7tm<D'>U< t%im*i!kL. MdaMaM«!)M5cX« 
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rOtttt^ns>0, t*<K u^O, p>0, q>0, ri-OT**. 
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^©«fc53te^*«Htt-ft:-&|i,fcoV»T^#»fc«*^lfntf» L i A 1, A 
I Sb, CuMgSb, SiB (1 S i B,, Mg, S i, Mg, Sn, Ni,S 
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ZnS i,, S i C, Si,N (> S i,N,0, S i O, (0<v^2) , S 
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©^® fc'J ? £ A^liM ffl b *^ ^ § • 
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Uf^ASttm LiAsF,, LiPF,, LiBF 4 , LiC 

1 Oi . LiB (C, H s ) t < L i CHj SOs > LiCF s S0 3 » LiN 
(SO ! CF 3 ) :> L i C (SO : CF 3 ) L i A 1 C 1 P L i S i F 5> 
L i C 1 *5<fctfL i B rfc£#*tf &*> £ft*>©5 t5<©V>Ttl* 1 a*fc»2 

Omol/kgKTt*KiWF*t<. 0. 5mo l/kgft±Tf*ntfJ: 

aw. «fftt W^ttJ:»«>i*Dt 
ftt. *^h*^ft^«fcb-Ctt, *U7*'JdxHJ*, *U7* 
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S^Hft^^ftSaSJpf Setoff SLVi. 

'J?-7Ai0ttilt «fttt&Mfc, »*fc#LT3. Omol/ 
k«WTT**ct W * b< , o. 6mol/kgHmwii0ff* U ». 

fib. ei2iT»*iv^©tt, *«©»«©**aitife-r*©Ttta:<, n^stm 

tt*ft£fefl*LTjEttftMM«u C0jE«***N-**;!,- 2-KDij 
M*l*. ******* >m*T*Zt#1in*&Wmb* &*$| 

-. **>t, Msm^cjES u — p 2 5 z®mtez\z£ omo mtz tmz, n 
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2 1 ttkU2 2t*M.KV-* 2 3 Stf LT#0U IE Si U — F 2 5 

1 5 fc**f* «'J - H 2 6 1 1 

LT, #Hbfc3E«2 1*J:tfft«2 2*-*iO»»*12. 1 3T?**«MS 
1 JES2 l*itfAi2 2fttJ«lrl l©Mt*«l/«: 

5 ©-5, §|^|jA{ll lOWKSXU M.r\V-9 2 3fc««**. 

*2 2fc«y^*A&«#*rfflb8tf*. -niCfcD, fti^JI2 2bOM 
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WO 02/078113 

PCT/JP02/02586 

24 

8l««tHt*:t«lTti. *fc, »*A©tr#fflb©iE«M#2 1 

®n+*®*®M«efiBLT. «»rt*fcM«t»4r««Ria:,T*, 
«»B«B* 2 o o±H«SMT^iin ( :M^ c 4 c 

c© cf: ^ ft**tt®BBfc*««@«Bfl: 2 o fc«, j; ^ ftniiAoE 

JE«2 114, »7Bfc*l,fc,k3fc, *K®jEBM*2 1 a 

EB4KB2 1 b*»l***iT*6rpjiT«i«BlLT^*piB||fi*»2 
7#«fr&ftTtt*. co»4. M®SS«^2 7#, xm«* 2 1 a £ftB 

**^tt, »8HKSlfc < t3c-»« (0iEm#2 UCWMD-i 
fc, m»«i£| M |2 lb*l*ShT*6fiHIHW*mM» 
2 8m5ntW. COW, H«ifr2l a^S W 2 2a^* 

2 1 a«H4nfti SC , 2 8 ©a sic** cra*>*» B 

MTO2 9fc*tfT*#, ^II* t#2 i ft *AB*«#2 2 a«fc*fc:» 
itTtSti^O^t^i^t), •4BK-Bt*Lfcj : 3 3St , « 
RH*2 0OMRi CI | M|2 1 b****rfc«»2Bfc 3E « W |#2 



PCT/JP02/02586 

WO 02/078113 

25 

*fc, I10Bfc*UfcJ:5K. •B«nfcttCMtt#2 0OiMK 
BfcW*lE«IMI*2 1 aOMCtt, WiM»8 0«ttT, -©* 
ft fcflfcftH fcIE«#*B 2 1 b fltfc* S tlT^ 6 flESS*«# 2 1 a 

e:<o»»<o««K]Em»« 2 i b ^CiO, bTOx 

fc*^W-^2 3**UTMbTft«M««#2 0-CI4, 

2 1 a omba** 2 7 *fc»frWBa»» 2 s MtKt5i« 

*rt«lctt«»«#2 2a«»#«b*CV»». «oT, E©J:3fc 

ft*,-ft«2 2 bi 2 0fc^bfc«k3^ 

ft«ft«* 2 2 a OftftBO 1 l»fcWt*WCWM» 3 2 fclStta 
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sn&'b0t-r*i:*fc: v ftfli2 2*mi 2miz^vtc^ofsimmmM^ 3 2 

dtR^StifefeOtb, cn5$t/1l/-^2 S^LTMlTllil, £6 
BfcSUftJ;5!!t*0tt#2OS»jJbfc t *©*$** ^19ICiUcJ;5 

iz, e#«i»9 9 omAh, x^M-fgi^eewh/i, nmttumz 
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ZtircbOfrztmz* £©IES2 1 £*i 2HtSUfc<J;^l22t£ 
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x*^-«r«r*3 7 7Wh/ 1 , ftrnttumti 1 Btt*^. 

£©*i&0O3T«, Eg 2 1 $l8 0l:ilfcJ:5S:ltIgI^ 2 8 

ttSicH-1BM«^3 l#Rtt6nfcfc©iU IE® 2 lt£&2 2tSt/tl/ 
-^2 3*^LTai«LT#igUfct#fcjE«2 l©fri5*M«»2 8 ©£ii#t 

*^afc«ffl-r««fc5fcRjfei^ *na^Mt±E©**«iiR«K:LT, s&3 

Hfc*bfc*5&*Jft©#@*ff#:2 0*»riSLfc. *©i»Jt. Jgi g'HfcSb 
fc<fc5£, SMttl 0 3 0mAh, lW-if|li3 8 1Wh/l, #g 
TOtti 0 otiftofc. 
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5 &V>©«» JR^B*«Sft^»«CjB«*K:tte»tt*4ta:ViiEtt*«#2 1 a 

©£JMI5©#g#S*tt8 5tJ£fcoT:fcO, ffi©*iS^ tttULTK 
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fS20/im, <B4 9mm©'b©&JBV>S£#fc» ft«2 2 t bT#R*»±E© 
20 SlEifi«H~5im*Tfi-iS*»ffS2 0/tm, MS lmmOfeOSfflUft. £&, 
@#Hfim«, *©«k5a:5ErttTiE*2 l**V»ttft«2 2©JtK»*l/fc. # 

'Jf)Ai|0LiPF 8 S^n^5. 8 
wtX, 25. 8wt%, 17. 2wt%, 47. 3wt%, 3. 9wt%©Jt 

25 Tig^U S*€8 o , cic«i#b^6a#LTi/;w©jS«s#fc. *©jg£ 
««©**iE«2 1 2 2 ©±fcF K*JIV>T 

fc#U 3 5tfiS»T?3»IIS«S4«!:ifcJ:!l, M 2 1 £M 2 2 
n-ZtUzmZ 1 0 AmOi#l|H4 0 -£LTIES2 1 ££g2 2 £ 
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PCT/JP02/02586 

WO 02/078113 

31 

20 »2 0BC*UftJ:5«- 

tt2 6 9Wh/ 1 , WI*«Kttl 0 5ttftofc. 

;;;:;'„«. » """-r^ur: 

« tt 27m/K 1 1 6 * fcfc* fc. 

(gjfifl 8 ) 



WO 02/078113 PCT/JP02/02586 

32 
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C©*K«9l?tt, IE® 2 1 £$&9Bfci£LfcJ;3fcfrffiM«a2 8S«ktf 
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*t;^-^2 3S^U«Ib, MBffMttft2 9#*flHfc»fflTS£;fcfc 
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0) 

HO^MMl OUtt, jE«2 1 *»9Hfc«Lfc«t3)a:H-i5«S»^'2 8 
tfMM@Mg&#2 9 #R 6 ftfc %>©£•$-*£#£, AI2 2SJK1 lHCvl 

fc*5&«#flfc#j&r*ttRfcWBBs«#3 2*»Rw-6ftw<6fc#fc*ft 

#3 l««*rt«fc«a , r*«fc'5K:#ia , r'5Jli:fcJ;oT, MM#2 0§Jgj& 
bfc. *n«fl©B#tt±E©§feKB 1 fcWBtbfc. *©«*» S2 0@tS 
^&^i;ft5 9 5mAh> X*;i/=£--&lgte 2 6 7 Wh/ 1 > ftg 
#B&tt8 2ttfeofc. 
(ft«B 2 ) 
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A (G a) , V^-^ «e) . tm (AS) , ffi CA«> . A7 = »A 
(Hf ) «') (Y) ***** 
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2 2 *S»S«- Ml^***********"* 1 *"** 1 "- 
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2 3. MBftStt- XX (S.) . • <*•>> • ""'^ 
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